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The results of the --- 


unfavourable factors, in comparison with control materials which 
remained in the laboratory over the same period, In experiments 
with bacteria 2ml. samples of suspensions of Escherichia coli, 
Aerobacter aerogenes ,. Staphylococcus aureus and Clostridium 1 ; 
butyricum containing 500 million organisms or spores per ml, wore 
sealed in ampoules, and exposed to a space flight of unstated 
duration; the number of viable individuals after the exposure 
“did not differ Significantly from the values for the control 
Samples, A similar experiment was carried out with the T2 
phage of E. coli and the 1321 phage of A. aerogenes, which were 
ent in the second satellite; again, no sigificant reduction in 
the titre of the phage preparations could be detected after 


return from space, Similar results were obtained with 
‘preparations of phage sent into space in the fourth and fifth 
satellites, ‘Two bottles and six tubes of HeLa cells, some -of See 


which wre saturated with oxygen, were exposed to space flight 
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The results of the... 
conditions, after it had first been shown that vibration and 
acceleration. did not detach the cells from the glass, The 
cultures without oxygen appeared normal on return, whereas in ES 
_ those exposed to oxygen most of the cells had degenecratad. a4 
“Subculture showed that 90% of the cells, whetler detached from or ce 
‘remaining on the glass, were dead; however, two tubes gave good 
growth, and the cells which grew un showed no abnormalities of 
morphology. No antigenic differances gould be detected in the 
. cells in anaphylaxis and desensitization experiments in guinea- 
-pigs. In subsequent space flights fibroblast and human amnion ceil 
cultures were dudied, with similar results. Pieces of human and 
rabbit skin were also used, On August 12th 1960 two pieces of 
skin 2.5 x 3.5 cm. in size and 0.5 nm. thick were taken from a 
human donor, placed in Hanks solution and sent into space in the 
second satellite. On recovery they were regrafted on the original 
site in the donor and became firmly attached after seven days. 
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' Similar results were obtaned with two other donors. An apparatus > 
was devised for making a subculture in space, in order to study 
the ability of bacteria to multiply under space conditions. In 
experiments with Glostridium butylicum no déviations from the 
controls were observed. The second part of the work was devoted 
to a study of possible genetic effects brought about by exposure 
to space conditions, mainly by looking for the production of 
‘auxotrophic mutants and lysogeny in bacteria, The former wero 
detected by inoculation on a layer of minimal medium which was then 
- covered ‘with an overlay of the same medium in order to fix the 
‘colonies, When the latter had grown up their position was noted 
and an overlay of complete medium was then put on, and the 
colonies which then grew up as a result of the diffusion of 
essentialnutrients were selected as aixotraphic mutants. No such 
mutants could be found in suspensions of Escherichia coli 
recovered from the second satollite, The experiments on the 
induction of lysogenic bateria were carried out on a strain of 
E. coli lysogenized by a } phage which had been exposed to cosminr 
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Yadiation in the fifth satellite, Free phage Particles were 
removed by adding phage antiserum; after the end of the latent 


1:100, streptomycin Was added to inhibit the host organisms, and 

the mixture was Plated out on the indicator Strain in order to 

count the phage particles produced. The results obtained, , 
considered in comparison with control experiments, Provided no 


‘physical properties of calf thymus deoxyribonucleic acid recovered - 
after a space flight. The results as a whole indicate that no : 

' damage was suffered by isolated cells during a brief exposure to 

‘Space conditions, There are 6 figures and 10 tables, 
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AUTHOR: . | Zhukov-Verezhnikov, N. Na, Member 
TITLE: | The firat journey.to-the.stars.and problems.of space 
: biology 4 
. 


an ay < 8 4.0) 
PERIODICAL: stka d ehteae 0..6,.1961, 6-7 
TEXT: ‘this article. briefly.discusses_a.problem. encountered in 
Tents first. space flight determining the .influence..of vars ous 
sae aic Factors on. the organisms. of. the cosmonaut...As-o £e5¢ 
cosmic Geearch.on.the effect of overloading, vibrations. tonizing 
onde ation, etc..was.carried out.on.biological objects with a 
Varying degree of. sensitivity.which were placed in orbiting. sput- 
very ead it ie now possible.to-classify these items according to 
nike) and it ‘their etructural-physiological. organization... .Pxperi- 
ments.with.dogs,. Layka, Belka, Strelka, .Chernushka_and Zvezdochka ve 
showed..that living creatures are.able.to endure. safely all the \ 
shoveetia of space-travel.in.a hermetically-sealed-capoite- 
Other. aims. were. also.pursued by. sending guinea-pigs, white mice 


AEE? | 
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The first journey... 


and. fruit flies into.interplanetary space, the former being 
employed. for. studying. non-susceptibility.to.different external 
influences and.the Latter for genetic_purposes... The second group 
of biological. specimens which.included. skin fragments.were. studied 
onthe level of their. tissue-organization;.live tissue appears to 
be.most.susceptible.to. the effect of.various flight factors in 
cosmic space. Additional objects. such as.cells.were also sent 
into. the cosmos, being nurtured in a culture away from the parent 
organism, . from which. they were removed. Calls isolated from a 
oe ‘cancerous tumor propagate well under. such.conditions; they can be 
le cultivated. on. glass. beneath a nutritious medium.containing the : 
game organic substances that are supplied to the cells of complete ae 
organisms by blood. and lymph. Bacteria and microscopic fungi : 
were also.utilized.in.these tests, since, being unicellular, they 
serve as fine specimens. for. studying the behavior of cells in 


space. It was found. that .bacteria capable. of producing. bacterio- 


oo 
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My... GHUKOV--VSREZHNIKOV, N.N,; MAYSKIY, ILN,; PEKHOV, A.P,; NEFED'YEVA, NLP, 


“Space micr oblology. Mikrobiologiia 30 no, 51609817 ren 61, 
mA" uae 
i, Institut ekeperinental ‘noy biologii AMN, SSSR. 
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oo THUKOVVEREZHNIKOV , Noles PEKHOV, AVP. ; BUYKO, Yo,A, > 
Nature atid significance of bacteriophage. Report No.3: Ultra-thin 
phage sections (methods and preliminary data), Biul. eksp. biol. i 
med. 52 no.l0378-79 0 "61. — (MIRA 15:1) 


1, Iz otdela immmobiologii (zav. - deystvitel'nyy chlen AKN 3SSR 
N.U.Zmkov-Verezhnikov) Instituta eksperimental'noy biologii (dir. ~ 
prof. I.N.Mayskiy) AHN SSSR, Moskva, 
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ABELEV, G.I., kand. med, nauk; BUKRINSKAYA, A.G., kand. med, nauk; 
- GEL'TSER, R.R., prof.; GOLINEVICH, Ye.M., prof.; ZHDANOV, V.M,, 

prof.; 2DRODOVSKIY, P.F., prof.; KALINA, G.P,, prof.; FAULEN, 
D.R., kand, med, nauk; KIKTE"0, V.S., prof.; KRYLOVA, 0.P.,. 
kand, med. nauk; KUCHERENKO, v.D., kand. med. nauk; LOMAKIN, 
M.S., kand, med. nauk; MOSING, G.S., doktor med. nauk; PERSHINA, - 
2.G,, kand, sel'khoz, nauk; PEKKOV, A.P., doktor biol, nauk; 
PESHKOV, M.A., prof.; TIKHONENKO, T.I., kand, med, nauk; . 
TOVARNITSKIY, V.I., prof.; SHEN, R.M., prof.; ETINGOF, R.N., 

_ keand. med, nauk; KALININA, G.P., prof., nauchnyy red. toma; 
2HUKOV-VEREZHNIKOV, NN, prof., otv. red.; VYGODCHIKOV, G.V., 
prot., zamest. otv, red.; TIMAKOV, V.D., prof., sam. otv. red, 
BAROYAN, 0.A., prof., red.; KALINA, G,P., red.; PETROVA, N.K., | 
tekhn, red. 


{Multivolume manual on the microbiology, clinic, and epidemiology » 
of infectious diseases ]Mnogotomnoe rukovodstvo pe mikroblologii — 
-klinike 1 epidemiologii infektsionnykh boleznei, Moskva, Medgiz, 
Vol.2. [Genergl microbiology]Obshchaia mikroblologiia. Red. V.M, 
Zhdanov. 1962, 535 p. MIRA 16:1) 

; ( Cemebetinasdhans teh aster ) 
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*" BUGROVA, V.I., kand, med, nauk; VINOGRADOVA, T.N., kand.biol. nauk; &£ 
a 7 fe D'YAKOV, &.I.,:kand. med, nauk; ZHDANGV , VM, prof.; - 
ZHUKOVes KOV, NN, -prof.; ZEMTSOVA, 0.M., kand,. - , : 


med, nauk; IMSHENETSKIY, A,A., prof.; KALINA, G.P., prof.; 
KAULEN, DR, kand, med. nauk; KOVALEVA, A.I., doktor med, 
nauk; KRASIL'NIKOV, N.A., prof.; KUDLAY, B.G., doktor biol. 
nauk; LEBEDEVA, M.N., prof.; PERETS, L.G., prof. [deceased]; E 
PEKHOV, A.P., doktor biol, nauk; PLANEL'YES, Kh.Kh., prof.; © 
. POGLAZOVA, M.N., kand. biol. nauk; PROZOROV, A.A.$ SINITSKIY, | 
| AsAsy prof.3 FEDOROV, M.V., prof. [deceased]; SHANINA-VAGINA, && 
—. V.I., kand.biol, nauk; VYGODCHIKOV, G.V. » Prof., zameatitel! ° 
ee? » otv. red.; ADO, A.D., prof., rod.3 BAROYAN, O.A., prof., red.; 
A cs BILIBIN, A.F., prof., red.$ BOLDYREV, T.Ye., prof,, red.}3 : 
VASHKOV, V.I., doktor med. nauk, red.; VYIAZOV, O.Ye., doktor 
med, nauk, red.3 GAUZE, G.F., prof., red.3 GOSTEV, V.S., prof., 
red.; GORIZONTOY, P,D., profs, rede; GRINBAUM, Pubs, prof., 
red, [deceased]; GROMASHEVSKIY, L.V., prof,, red.; YELKIN, I.r., 
prof., red.; ZASUKHIN, L.N,, doktor biol, nauk, reds3 
_ QDRODOVSKIY, P.F., prof., red.; KAPICHNIKOV, M.M,, kand. med. 


—_ < nauk, reds KLEMPARSKAYA, N.N., prof., red. KOSYAKOV, P.N., 
ws a prof., red.; LOZOVSKAYA, Ye.S., kand. med. nauk, red.3 

Tiesane? | Place prof., red.; MUROMTSEV, S.N., prof., red. 

deceased J; (Continued on next card) 
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~ BUGHOVA, Vil .-——-(continued) Card 2. ~- 
“NTKITIN, M.Ya., red.; NIKOLAYEVA, T.A., rede PAVLOVSKIY, Ye.t., 
- akademik, red.3 PASTUKHOV, A. Pe, *yand. rad. nauk, red.3 
; _FETRISHCHEVA, PAs prof.,: ‘red, 3. POKROVSKAYA, HM, Py prof., 
red.; POPOV, I.8., kand. meds.nauk, red.; ROGOZIN, I.1., prof, 


 red.; RUDNEV, G.P., prof., red.; SERGIYEV, P.G., prof., red.; 
_ SKRYABIN, K.I., akad., reds; SOXOLOV, M.I., prof. redys 


SOLOV'YEV, . V.D., prof., red.; TRIDULEV, G.P,, dotsent, red.3 
CHUMAKOV, M.P., prof, ide SHATROV, I.¥., prof, red. } 
—TIMAKOV, VD, prof., red. toma; TROITSKIY, V.L., oS red. 
tomas: FBIROVA, NAK., tokhn.red.3 ; 


~ [Multdvolume mamel ‘on the microbiology, clinical re . 
: and epidemiology of infectious djsaaboal Mnogotomnoe rukovod- . 


~ boleznei.: Otv. red.-N.N.Zhukov-Verezhnikov, Moskva, Medgiz, °° 7 
“Vol.1. [General microbiology]. Cbshchaia mikrobiologiia, Otv, 
red. N.N.Zhukov-Verezhnikov. 1962. 730 p. (MIRA 15:4) 


= -. stvo.- po-mikrobiologii-klinike- i_epidemiologii- -infektsionnykh.- Serene, = 


ae Dereeelteity chlen Akademii meditsinskikh nauk SSSR (for — 
“ Zhdanovy, Zhukov-Verezhnikov, Vygodchikov, Bilibin, Vashkov, 
“-.. Gromashevskiy, Zdrodovskiy, Rudnev, Sergiyev, Chumakov, 


‘ ae Troi telly). (Continued on next card) 
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-. GHUKOV-VEREZHNIKOV, NN; MAYSKIY, I.N.s YAZDOVSKIY, V.I.; PEKHOV, A.P.3 
RYBAKOV, N.I.; KLEMPARSKAYA, N.N.; GYURDZHIAN, A.A.; TRIBULEV, 
G.P,; NEFED'YEVA, N.P.; KAPICHNIKOV, M.M.; PODOPLELOV, I.1.; 
ANTIPOV, V.V.3;° NOVIKOVA, I.S.; KOP'YEV, V.Ya. sss 


Problems of space microbiology and cytology. Probl.kosm.biol. 
131184136 162. (MIRA 15312) 


(SPACE MICROBIOLOGY) (CYTOLOGY) 
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7 “ZHUKOV_VE NIKON Mey M ‘MAYSKIY, Te. - YAZDOVSKIY, Vela : ? 
GYURDZHIAN, A.A.; RYBAKOV, ae ANTIPOV, V.V. Digeerene Pop 


Microbiological and eytolo foal studies in 
eomsbiol, 2140-148 * ; = paceenRMIRA eee} 
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discussed. in caval terms with special reference to the danger of 
contamination of the earth by pathogenic micro-organisms introduced 
by returning ships. As a first step in prevention, study of the sur-= sj 


REE PRM RT. CETTE E SPE UE EL ere ae BRE br caerg barnes ie ot erg 
eee ae A ; hoses ee 
pe BG boat aes _8/025/62/000/009 00/00 

AUTHORS: Zhukov-Vereshnikov, ¥. ¥., Professor, Active 

' Member of the AMN eaeR and KXoptyev, V.. Yao, 

' Docent | 
4 TITLE: Biology and donaic flights 7 
: PERIODICAL Nauka i ahian', no.’ Oy 1962, 15 - 19 
Vo MEX ~ Biological conditions of planetary flight are i: 
7 


* this context bioelements of the Acadeny of Medical Sciences capable 
of automatic recording of the reproduction of micro-organisms and 


face of the planets by automatic biological ‘probes is advocated. In a _ 


the transmission of appropriate signais to earth were carried by the 
second Soviet space ship. They consisted of a vessel, usually a metal 


_ cylinder, divided into 2 chambers by a glass membrane, one containing 


i 
spores of ‘butyric ferrnentation mae corsenere! and the other nvtrient | ve 
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Analele biol 16 no.3130-39 My-Je ‘62. 


"Cosmic microbLology. 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064930002-5" 


"APPROVED FOR RELEASE: 09/19/2001 EA DESO. pos on voenet sures: 5 


rr eR cE Rete sree oo Bios Eee GUE BES TISEOIESP ESSE Sei sh UPL PSIeR Peg cee cies seuesoecs a 
ee ah ape? on Pe ter ee 7 


: "OKO WERERINTEON NeMe3 ‘PEKHOV, As P. . 
Vest AMN SSSR 17 no.3: 


en phages and some problems of genetics. ese ; 
= AMN SSSR. 
1, Institut ekeperimontal ! mnoy biolog i. 
’ - (BACTERIOPHAGE) (NUGLEIC ACIDS) 
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~ GHUKOWAVERSZHITKOV, Nutley MATSKIV, 1.1.5 TRIGULEY, 6.P. 
aa AEE Ae RES 


Experimental biology and the new concepts of immunogenesis. Vest. 
ANN SSSR 17 n0.4365~70 62, (MERA 15: 2 
(MTR) (BIOLOGY ,EXPERIMENTAL) 
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. Mostok I and Vostok IV. as a biological sensor, 
“bacteria as biological sensors stem n 

~. to various types of radiation, 

“directly proportional to the dose of irradiation, 


Lysogenic bacteria carried on space~ | 
uction of genetic changes produced |. 
by a significant increase in the | 
i The induced effect was more pronounced on eo 
"Vostok III than on Vostok IV, Fort ~eight hours after its return to earth, the.” 
+ bacteria carried by Vostok III had produced 4,6 times as many phage particles: | 
_88 controls which had remained on earth, Ground experiments with vibration 9 
indicate that the combined vibration and ‘gamma irradiation, followed bY Gon LS. 
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BSTRACT: Microbiological research has concentrated on highly radiosensitive bio- 

ogical. objects which ‘register molecular changes in response to irradiation. The | - 
ery. 

; Sensitive to ionizing radiation and reacts by producing phage. particles.' Revent . 

‘.gyaghrocyclotron experiments have shown that E.coli bacteria react similarly to 

:i: protons and neutrons and that the phage production is proportional to the irradia- as 
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if tion dose. Other experiments have shown that when subjected to vibration, : 

lysogenic bacteria do not produce phage particles. The value of this lysogenic { .:! 
_« 4f system stems from the fact that it is highly sensitive to radiation but stable : 
<j; under other stress factora,of space flight. In the immediate future it will be 5 
{| necessary to couple this biological radiation sensor with an automatic system which! ‘— £ 
ee val will permit registration and telemetry of infornation from space to earth. The he ge 4 

om. | principles for creating such an automatic telemetry system have already been work- 

me. jj ed out, and this makes it possible to begin construction of experimental equipment. 

4 a Apparently, this lysogenic ‘system can also be uded for testing the effectiveness 
_,, |}0f antiradiation drugs. Recent experiments with § -mercaptopropylamine have shown. : 

. {that phage production can be reduced by the use of such drugs. If. it turns out §] ® 
q! that phage production induced by heavy particles can also be reduced by antiradias|| | : 
J [thon drugs, then the lysogenic system could be used for a fast primary selection. ; Z 
. 40f new means of chemical protastion against radiation. 
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; i SOURCE: AN SSSR. Otdeleniye foLogiche skikh nauk. Problemy kosinicheskoy biologii, 
Mehs 1.965, 261~269 : 


‘TOPIC TAGS: bacteria, genetics, bacterial genetics, 
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: during the flights of 


gamma irradiation, cobalt, 
radioisotope, microbiology, cytology, space biologic experiment, radiation 
biologic effect, biologic vibration effect 

ABSTRACT: The biological objects used for space research are carefully selected 
genetic indicators. E. coli K-12 (0), ‘requently chosen for these experi- 
ments, is a reliable biological dosimeter of the genetic effectiveness of 
spaceflight factors, When normal and «ane erous humen cells were exposed 

in the Vostok series, it waa found that these experimental samples did not 
differ essentially from control samples kept on earth However, some 
tendency to intensification of phage production was observed in cultures 
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of E. coli*in this series (an increase by a factor of 1. 2 on Vostok-2, 
4.6 on Vostok-3,sand 1. 96 on Vostok-4).\ Data from repeated exposure 
of the same biol ogical object indicate accumulation of the spaceflight effect, 
although the character of thi accumulation is not clear. Ina comparison 
of the results of Vostoks 3-6, sit was not possible to establish a linear 
dependence of biological effect on time of exposure in space. However, 
factors causing 4 genetic effect (an increase in the phage -producing activity 


of a lvsogenic culture) definitely operated during these flignts. 
The following derived values of induced phage production were calcu- 


d: ~3 for Vostoks 3 and 5 (corresponding to the inducing effect of 3.2 
ostaks 4 and & (corresponding to 0,8 rad 


ed are higher than those encountered 
te partially due 


jate 
rad of gamma-rays), and 1.8 for V 
of gamma-rays). Since the doses quot 
in spaceflight, the observed genetic effec! must therefore 
to other factors (such as weightlessne3s, acceleration, vibration, etc. / 
To study the operation of one of these factors, E. coli K-12 was subs 
jected to vibrations of 18, 35, 75, 100, and 790 cps for 15-30 min. and, 
in another series of experiments, to vibration in combination with Co 


Card 2/3 


—--- er _ 


rerwee b 548 49 IRE ATED PE c 
5 


HY 


ernmaeh pRESE fee NENT Ss a: 
Se 


APPROVED : 
FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064930002-5" 


"APPROVED F 
OR Jnapeabaian Mi doeaadereca CIA-RDP86- 00513R002064930002-5 


oi, REGUS ih Es BSy ZIG Un SY sun Tas BLASTER EE ETE 
= = — : fs Bs 


L 1y2h5-66 
ACC NR: AT6003860 
gamma- irradiation (dose, 100 rad; dose power, 91 rad/min). The experi- 
vibration alone does not induce phage production 
to the gubsequent 


mental results show that 
he sensitivity of lysogenic bacteria 
rradiation. It is suggested that vibration helps sensi- 


ic culture to the influence of cosm<c radiation, 4. ‘though 
he cause of geneti- shanges 18 weightlessness I 
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Orig. art. nas: ce ss 


put does increase t 
influence of gamma- { 
tize cells of a lysogen 
it ig also possible that t 
combination with radiation. 
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ABSTRACT: Aminothiols and some pyrimidine analogs were tested for their abflity 
to block development of infectious phage from prophage after induction of 
E. coli K-12 (4) with x-rays. Doses with a previously established non- 
toxic effect (0.05% concentration) were used. The desired chemical 
preparation was added to a bacterial culture diluted in a physiological 
mediuin, Experimental and control samples were subjected to x-ray 
irradiation (dese, 15,000 r) and then cultured on agar. The number of 
‘induced phage particles in irradiated samples with and without each prepa- 
ration was then compared. 2-Mercaptopropylamine hydrochloride wes 
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ACG NR: AT60038678 
most effective: cultures treated with it produced 119 times fewer phage 
particles than control samples. Other good inhibitors of induced phage 
formation were 2-(gamma-aminopropyl) disulfide dihydrobromide, sodium 
diethylditriocarbamate and ammonium dithiocarbamate, which reduced 
phage product.on 76.3—70.1 times. Less effective were the salts of A - 
mercaptoethylamine tested: ?-mercaptoethylamine hydrobromide, 2- 
mercaptoethylamine disulfide hydrochloride, 2-mercaptoethylamine 
hydroiodide, and 2-mercaptoethylamine hydrochloride. 

The experimental data show the essential connection between the 
chemical structure of the tested preparations and their ability io block the 
tf: t -phage.-- ‘The atigenetic effect of 8 -mercapto~ - 
m ep) eparations-{i ‘determined by-thefracid-radicala-aa-well-aa- 
‘ir base, It may be possible to obtain even more effective preparations 
of this compound by forming salts with other acids. The failure of 
3-8 -aminoet! ylisothiuronium hydrobromide to produce an antizgenetic 
effect is espe:lally interesting because in previous experiments this com- 
pound decreased the death rate of animals subjected to a lethal radiation 
dose by 70-1006. Orig. art. haa: l table. .ATD PRESS: 4091-4 
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tained in the second generation. However, preparation P-46 completely 
removed the injurious radiation effect in that generation. Experimental 
data indicate the possibility of partially or completely removing the 
depressing effect of B-radiation on plants with the help of physiologically 
active compounds. Orig. art. has: 4 tacles. [ATI PRESS: adu-?, 
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TITLE: Results of study of the effect of} cosmic radiation and other 
spaceflight factors on lysogenic bacteriavand human cell cultures 
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SOURCE: AN SSSR. Izvestiya. Seriya biologicheskaya, no. 4, 1966, S| 
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TOPIC TAGS: spaceflight effect, radiation effect, Hela cell, lysogenic! §(§ 
bacteria / Vostok 4 spacecraft, Vostok 6 spacecraft, Voskhod 1 spacecraft 
‘va Vo" \77 : 

ABSTRACT: Single-layer cultures of normal human cells (fibroblasts and ' Fo 
amniotic cella) and human cancer cells cute strain), together with 
cultures of lysogenic bacteria (E. coliYK~-12), have been consistently 

t used as radiation indicators 6n Soviet spacecraft. Results of these 

| experiments have shown that repeated exposure of a culture of Hela cells: ! 

| to spaceflight factors on the Vos tok-i Bnd ostok-6 hes produced | - 
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-| ¢hanges in experimental cells as campared with laboratory controls and with Hela 
cells exposed on one spaceflight only. A longer latent period of 
recovery of growth capacity and other characteristics [not named] were 

, noted in twice-flown cultures, In addition, the coefficient of pro- 
liferation for Hela cells exposed on both Vostok-4 and Vostok-6 wag 
one-half that for intact controls and for Hela cells exposed to space= 

uflight only once. These data suggest that spaceflight factors have 
a cumulative bidlogical effect on human cell cultures. However, a 
direct dependence of biological effect on length of spaceflight expo= © 
sure has not been established in experiments with the other radiation 
indicator, the lysogenic bacteria E. coli’ K-12 (A). It is interesting 
to note that when the same Hela cells used on Vostok-4 and Vostok=6 
were also exposed on Voskhod-1, a well-defined drop in .the prolifera- 
tion coefficient was observed in comparison with intact cultures, = 
Experimental colonies were more compact, and there vere more dead cells, °.& 
Other reliable differences [not enumerated] were also found between 
intact controls and thrice-exposed cultures. However, no reliable M4 
differences could be detected between thrice-exposed Hela cells anda control rag 
strain used only on Vostok-6., It is’ suggested thatthe biological os < 
effect of spaceflight may be ‘the result-of the combined influence of ee ; 
radiation, vibration, and weightlessness... : [ys] “ 
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